On study of the effects of estrogen deficiency on anxiety disorder by using ovariectomised animals, one discrepancy was the difference in behavioral testing delay following ovariectomy and the paradigms used. Thus, the aim of this study was to evaluate the anxiogenic effects of fourteen-day estrogen decline subsequent to ovariectomy on Wistar rats using EPM (elevated plus-maze) and open field tests. As results, fourteen days of estrogens decline has induced an increase of anxiety-related behaviour by a reduction of the percentage of the number of entries into the open arm (p < 0.01) and an increase of the percentage of the number of entries into the closed arm (p < 0.01) during the elevated plus-maze test. This anxiety-like behaviour was confirmed on the open field test by a reduction of time spent in the centre of the arena (p < 0.05) as well as a reduction of crossing (p < 0.05) and an increase of the weight of faecal boli (p < 0.05) and grooming (p < 0.01). Meanwhile, the administration of diazepam or estradiol valerate (1 mg/kg BW each) has corrected the anxious-like behaviour in both tests paradigms. These results suggest that fourteen days of estrogens decline was associated with an anxiety-related behaviour. This experimental model can constitute an excellent tool for the study of anxiolytic substances in menopause-related anxiety.
Introduction


Menopause is defined as cessation of menstruation due to endogenous estrogen deficiency subsequent to ovarian follicles depletion. To the female endocrine system, estrogens are steroid hormones produced principally by the ovaries from puberty. Their action is to regulate the growth and the development of reproductive organs as well as the homeostasis of a variety of tissues [1] . The 17β-estradiol (E2) can have profound effects on women's physiological and/or psychological function. At menopause, these effects of E2 appear most evidently with its drastic decline due to ovarian follicles depletion. About 75% of women  Corresponding author: Sefirin Djiogue, Ph.D., senior lecturer, research fields: Physiology and Pharmacology. experience negative physical (hot flashes, night sweats, vaginal mucosa dryness) and/or psychological/quality-of-life (forgetfulness, anxiety, depression, sleeplessness, reduced sex drive) symptoms [2] .
Nervous system ailments such as anxiety are among the most invalidating of all the diseases assigning Human. Statistically, between 10% of the world population suffered from several forms of anxiety [3] , furthermore, considering the fact that the world population aged above 65 years old is expected to rise to 973 million by 2026 4, about 20% of the adult population will have suffer from anxiety at least once in its lifespan. Thus it makes anxiety to be one of the main focuses of the psychopharmacology research this last decade. At 
Material and Methods
Animals
Juvenile female Wistar rats, 150  10 g, between 10 and 12 weeks old were used for this study. The animals were housed in the animal facility of the Laboratory of Animal Physiology, University of Yaoundé 1 (temperature 25-28 °C; humidity 50-80%; 12 h light-dark cycles). They had free access to a standard soy-free rat diet (SSniff GmbH, Soest, Germany) and were provided tap water ad libitum. The research was conducted in accordance with the European Commission Guidelines for Laboratory Animal Use and Care (EEC Directive of 1986; 86/609/EEC).
Chemicals
Diazepam (Valium ® 10 mg/2 mL, laboratoire Roche, Fontenay-sous-bois, France, Diaz) and estradiol valerate (Progynova ® 2 mg, DEL-PHARM, Lille, France, E2V) were used as reference drugs.
Experimental Design
Before each test, all female Wistar rats were 
Open Field Test
The OF (open field) used was consisted of a wooden square box 60  60  40 cm; the floor was divided into 16 smaller squares of equal dimensions (15  15 cm). To evaluate exploratory activity and anxiety, the animals were placed one by one at the centre of the box and the parameters noted were the number of crossing, time spent in the centre, number of rearing, weight of faecal boli and number of grooming.
Histological Analysis
Using the complete Zeiss equipment consisting of a microscope (Axioskop 40) connected to a computer where the image (400 X) was transferred and analyzed with the MRGrab1.0 and Axio Vision 3.1 software, all provided by Zeiss (Hallbermoos, Germany) 14; the histomorphology of the mammary glands, as well as the uterine and vaginal epithelial heights, was assessed from 5-m sections of paraffin-embedded tissues following hematoxylin-eosin staining.
Statistical Analysis
The data from each experimental group were expressed as the mean  S.E.M. The significance of the difference between treated groups and OVX group or Sham (NOVX) group was determined using one-way ANOVA followed by Dunnett's test and the significance of the difference between OVX group and NOVX group was determined using the Mann-Whitney test (GraphPad Prism, version 5.03).
The p-value < 0.05 was considered significant.
Results and Discussion
The menopause is the permanent cessation of the menses which marks the end of the reproductive cycle of the woman and is characterized by a drastic drop in circulating estrogens. This situation is responsible of significant metabolic changes causing much pathology on various tissues and systems such as depression and anxiety 5, 15, 16. Anxiolytics are compounds used to (Table 1) showed that ovariectomy induces an increase of the percentage of closed arms entries (p < 0.01) and time spent in the same arms. In the open arms, a decrease of the same parameters was observed. All these effects reflect a decrease of open arms exploration and showed the anxiogenic responses of ovariectomy in the EPM. As shown in Table 1 , these anxiogenic effects of ovariectomy are also materialized by an increase of grooming and a decrease of head dipping and rearing compare to NOVX group. In the literature several authors showed that on the evaluation of the anxious parameters, an animal which explores the open arms is described as "not very anxious" and the animal that remains confined in the closed arms of the EPM is "anxious". In the same way the increase in the number of grooming directly reflects an increase of anxiety and the reduction in the number of head dipping and number of rearing shows an increase of stress 20-23. These results suggest those ovariectomysed animals are more anxious than none ovariectomised. Comparing to OVX group, Diazepam an E2V treatments at the dose of 1 mg/kg BW each corrected all these parameters (Table 1) . Some authors have shown that substances such as diazepam and 17β-estradiol are able to increase the open arm exploratory behaviour in the EPM test in rodents, and thus exhibit anxiolytic activity 13, 24-26. These anxiolytic properties could result from the action of these compounds on GABA (gamma amino-butyric acid) receptors complex 27. The E2V, a steroid compound, can activate GABAA receptors on his steroids site fixation 19 and the ER β that plays a major role in the regulation of the anxiety in the brain 20, 28.
Menopause-related anxiety was confirmed by the open field test. As regards the results obtained (Table 2) , the ovariectomy induced a reduction of the number of crossing (p < 0.05), time spent in the centre 
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of the paradigm (p < 0.05) and number of rearing compared to NOVX group. Moreover, the ovariectomy induced a significant increase in the mass of fecal boli (p < 0.05) and number of grooming (p < 0.01) in comparison which NOVX group as shown in Table 2 .
In the literature several authors show that an animal which spends more time in the centre of the open field is "not very anxious" whereas an animal which spends less time in the centre of the device is regarded as being "anxious". As suggested by Augustsson 2004 [29] , the decrease of time spent at the centre show a reduction in the locomotory activity and the level of exploration and consequently an increase of anxiety. Moreover, Ngo Bum et al. [30] and Rodger et al. [31] showed that animals present a decreases of crossing and increase of the mass of fecal boli under the conditions of stress that the open field imposes is anxious. In the same way the increase in the number of grooming directly reflects an increase of anxiety. These results suggest that OVX animals would be more anxious than those not ovariectomised (NOVX). Compared to OVX group, Diazepam an E2V treatments at the dose of 1 mg/kg BW each corrected all these parameters ( Table 2 ). The anxiolytic properties of these substances could result from their action on GABA-receptors complex or the ER β as previously described in the EPM test 19, 20, 27, 28. The results obtained after three days of treatment showed that the ovariectomy induced a significant reduction of the vaginal epithelial height (p < 0.05), uterine wet weight (p < 0.01), uterine epithelium height (p < 0.05), total protein levels (p < 0.05) and inhibit the eosinophilic secretion on the mammary gland in comparison with NOVX group (Table 3 ; Figs. 1-3) . These results are in accordance which works done by Njamen et al. [14] and Westwood [32] . For these authors, fourteen days of estrogens decline after ovariectomy induced an atrophy of the vaginal epithelium, the reduction of the uterine wet weight, uterine epithelium height and total protein levels in this uterine. The results are also in agreement with those of Bocchinfuso et al. [33] and Zingue et al. [34] which have shown that in the mammary glands ovariectomy induces a stop of the production of eosinophilic secretion in the lumen of alveoli. These results suggest that estrogen decline was induced fourteen days after ovariectomy. As shown in (Table 3 ; Figs. 1-3 ) the E2V treatment at the dose of 1mg/kg BW has corrected all these effects induced by ovariectomy (p < 0.001). Several authors have shown that estrogenic substances are able to regulate the physiological changes of estrogen target organs due to estrogen deficiency.
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Taken together, these observations show that the menopausal statue of ovariectomised rat is obtained. The diazepam, an anxiolytic substance does not have any significant effect on estrogen target organ compared to OVX group. This is why diazepam may not be appropriate to manage anxiety due to estrogen decline.
Conclusions
The findings of this study have shown that fourteen days of estrogens' depletion in ovariectomised Wistar rats was followed by an appearance of anxiety. Additionally, DZP and E2V at the dose of 1 mg/kg BW each as anxiolytic referee drugs have abolished the observed anxiety. This experimental model can constitute an excellent tool for the study of anxiolytic substances in menopausis-related anxiety. Knowing that the duration of estrogen deprivation may be an important factor that influences the appearance of psychological symptoms, we report here for the first time that fourteen-day post-oophorectomy is enough for the anxiety-like symptoms to be installed.
